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(54) [fgHjO^] 
(57) [£*)] 

ism WE±K:»jat**ufc*«ii«*»*u 





-NCO»W-CHOaa>b*»-6 2 

* 1 fisuiStr*, MaRft i~io or^r 5 / £ 

^/obyiliai^tfS, i ~ i o ©r/i' 
^uT 5 S S*3 J: V V V Mb $ ftfc T 5 / SA> & 5114ft 

*vfc t ro-efe 5 i WM^X®*?'** * o 
»j***tfct> «>-?*> sill** i K«o*lHi»^'f 

mo* < t h 2 5 




< i t> l S©f II* fcl4li»it^^-^ftt, 

i] as±caw©*45'>ft< ttza 

1 1 2 t©tit) t< liiW^r^t, 
B(ri2'>fc< 1 1> 2 fcl4*&«»BI<0 5 *>©'>* 

nfjia^ * - £ tittm* it ti.mmmm± *n < «* 

[M^Jfil 3] *«±I!:WS«)****4< 2« 

atrial- $ ^fc w«* fc ««^*M-hi-s^w 

$ $ v^s d»* fctts^wt-m* 5 mm&^-i- 
[«*^ 1 5 ] 1 wfco^iaiBf*^ 

[tt*3S 1 7 ] £G -hic^fig * Jxfe*«sH !J -v— 

lit^is] asEJiK^^-Wkbfc*«*fcr4* 
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[§&#« 2 0 ] «g±K^ ft <kt>l #©*S«r»J* 
U 

tfrlEWttlBIKWESrBMniLfctffe, CVDftSrtt/HLT 

fee 

[»*JS 2 1 ] g&±l''P* <ttl 
L, 

u 

*tt***tfjtf y IWKrJft* L-Cffi^S5rffifR) $ 

-Br, 

lit** 2 2 ] -^otffitfa&BLhfc* 9 , ffcfr©« 

«*sa«ji*»w*>5^ft< 1 1> i u 

«M**tr*y^H*K*»l*U #y-^-©«H43£ 

*U(MW 2 3 ] -#tf>S«#£&-kK fc 0 , 1*^1 
«asaaS-h#lc*>*4>fc< t l U 
CVDttHM br«tt*«r-^tp* y 

u 

fmEWHiiKimEtaan u*** cwmtvim urn 

«rB**lWicatoS*Lfc«fffc6fc*u cvdM 
b-c*tt**-&tp# y r t fefttr* 

^ 3 &7fi3ftilWl6«>»BI#*. 

IWE««[©«'ifii««fc)II9:«fffca««i'** s &« cvd 

©«t§'<* r -:-'*r#*L4**&. cvDfttttfurtt 
ttS£^tr# y T-«R*r»*-f-* - t **tf 3 

[tt#Jg 2 6 ] SSLhl^ft < 1 1> 1 



Tl 9 

T 1 S$<D%im.&£ '5*9, 

[M*4 2 9] />' y 3/^W«*<0±Tte*aaK*¥«- 
ffiroffltSrSV'trjgiRi^i: U i*t<oSffil£.fcS®l?flJ 

[38f3©fW<£fft9n 

[OOOl] 

■rzjfmtz <Dmwm<D&fa * was tawi- * t 

JcBi"*. *fc> JtiiSK, 2>mim®. HMgE&KK 

[0 0 0 2] 

[0003] #BMft?mPt & 14 C * i 1" 3 ^^iew 
[0 0 0 4] 3tIeIBSi bTfis -s9—a* 
[0 0 0 5] 

BMiMIHfcL'J: 5 *mro^fvrx-h 
[0 0 0 6] 3t*-frKJ:S*«»«>»*« : » 3ttScSL©W 




^IfmcElS)***-^^*^. W>L4««b, WIS 

[0 0 0 7] £<bic, fcfcKBi:*-*^'^*:* 

[0 0 0 8] *fc, ^KVJHKK.taEiSiWtt, Ko 

ttffi -T 5 - ir K A o r t EifoWWriRrtBt? fo 5 K 
[0 0 0 9]4f:> *0Kfc*ttvCtt» i cofttftfMni 

[0 0 10] #38K©@lfttt:, :n&®w*<^t5 

[0 0 11] 

[0 0 12] rr-C, 3fc|§li&fW;*©A(M*tt» 36* 

[0013] fiofsu, s«±fc*r«sfctt**W 




are**. s&4tf>#gm. s«±ic;ff8i**:tt«i»«£ 

«R±l!l»SI«)*****< t *>2«<Dtit U< tt*S 

S©fitL<iii«»l^«t> £©4>fc< th2 

m<D^m^ft\tmmmm<r> *> *>©'>£ <thi %<omm. 
are fe s *s#Ji©** 5 '> * < i *> 2 w^*^ t u < ** 

«««K*rJtfofcU r©4>ft< £*>2«©*T«l£;fcteSi 
^ffi^ 5 i=>©'>ft <tt>l fctttSWWR* 

■UiK^ttKlt»fl«J:9»< 
g|<o»36**-C*>*. isofgtt. Sffi±t;:»«©JI 

a-cfc**s*ja©ji45**< t h 2«©*8i'b u< » 

jMMIMW U w ©4>fc <tt>2 «©*«**:«& 
«S»B£© 5 *,w>4< fc *> i iroffl*fcUtWi* 

5 «Mffifi«>ll« < 1 1 2 a^wsi t u < 

i<5*ft< tl2f©t«S*fcl4«K 
o 5 t> 1 fctt«S«»lSSr^-« ^ ~ 

/>* <tt>2 m<o^mh l < ««m»m*fc(i^as^ 

&5^«ig©S'S ; S'>ne< t%2l©fitt<«ii 
»^Sr^fi£ bx r©'>4<tt>2 a©^* fctt&tttSI 

[0 0 14] «J|B©T»»^r**fc»««*«** lft '* 
«Srl0~9 0° ff^S-fr'C^tS-tC.tott^ 
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I*, M%&* **v9 V ^fWi, MLD (mo 1 e c u 
lar layer deposition) J£> MB 
D (molecular beam depositi 
on) fe, MB E (molecular beam e 

p i t axy) jfe, ■fty/v-r-f^^ *fctt. 
MLttiv\ tfy-r-K-hK'-^-WbL 

/<*-V<B*©»#*rttff*>;ft* <fc 5 I- tT t <fcV>. 
[0 0 15] WEO*»«o8eS*ife«:«ffl bT3t#« 

K y L — . ^ IWB<o^i — v 

[0 0 16] #»W«>*9i#*tt» T*fc**^-^ 
{IS 4 tilt fc tt«S«l»l!g±lC, «ttnB>SKM 

[0017] ^j**^**^***^^ 

[0 0 18] £*u&©*Wt**Jfc/Bl-'fc , t> 
[0 0 19] £TF, ia®Sr#RSLT, ±fa#3§W©3ltg 

[0020] flsigBSW 
121 • m2#i$ 

s io 2 £fsg#M^3S^-^*&£«^ L '" c * 




3/ ]) a vStS-h(- 1 0 A~ 1 0 m mf©«ft'> 
K**J*U :Jife'<?-=^^Hi (a) t-^i- 

(a) iC^t i 7 l-tf ti/ D = J?ffi©K* s 8ffi 
VvCt>«fcV\, 
[0 0 2 1] Ell 2#H 

fcvvC, HI 1 2 fc*+««USEH«Sl«*«ffl LtM 
t»*ra. l»fcfC?l'7j'^7Wl: K (TP 
A) fc/^^s-^TSy (PPDA) ££r#y& 

iCfiKfiU /<*-=^t*wt*<Hl (b) . 122 
(b) 

[0022] m2mmm 

12 3 • 12 4 #1$ 

*«^©JB3te»lftK«U"rMR*«i*.«x(ft 

o^lc«i8 0 0 «»trBMb^y =»v«R«r»»*U - 
^^^_-Vi/U-C, 12 3 (a) {c^-Ti 5I'> 

1 0 _4 Torr, S4gm^f*2 5lC, /fcgl^WS 1 0 A~ 1 
OiimSI-CfeS. ft*5. 3 ^ 

&E^@WLTV>-Ct>«t<, $>3W*, 124 (a) \Cth 

rt>iv\ JBiXttM^m*^ TPAtP PDAife 
tefflb-cgsaag2 stj-caKyry^-J-vafBisrfUi-r 

5. rO!^*, 12 3 (b) , El 4 (b) i^-Ti 0 IC, 

^w^i^fig-rsm-g-i-^ 124 (b) i^-r±5 

[0 0 2 31 iiS, ^y^-m©^^ffi7tbfc7ticM 

*f-f5®*f^«t«3 t^C#V\ Lfcd5o-C. 
[0 0 2 4]*fc, y*[RlK«lfC^§4b&S iO a « 
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9— 5. ffitt£;£ftf4x • y- 

[0025] *Mft##5MIHfcIS«>i§£\ BiftttttWttfc: 

*#ftU#*r&ff-r. a l l - o p t i c a l 

fVW *Sr«j£1-5 3 

n. - office? t^-efc So 

[0 0 2 6] »3 3BM5« 
05#j$ 

^uraista* * - * **"^* *° 

[0 0 2 7] jMUffifll 
0 6 • 0 7#J$ 

(r:-ctiS«flM^) bvte-rn* me (a) # 
Rg) , 4 5° , 9 0° t Lfc#£-l-ov^**ve 
n^Ufc^7 7T?foi3, 06 (b) (4g#EOTffi£3£0 
0 tU 06 (c) Ii3 0 s iU H7 (a) 14 

S^CD«#^^6 0° tU 07 (b) 148 0° iLt 

[0 0 2 8] iffli:5i:lwI*WS«^«^«*^ 
»lJtt«l!2l0fc«K:*JV^-C»«*^->' 

U »»M«i»©«R**A*» v (*fc 

«UMSUHi-<5. Mttf, xi^i:SK4 7 0° 

jU^^r-V) fc, y*#lRlfcaaR«r5 0 o ffitt 

■CJKitUUWtf!) 3V«WiSr*«l6 (*fcf43t^m^ 
[0 0 2 9] fjS5glliSfll 



[0030] fgegdSfll 
09 • 01 0#K 

**** (ICS?) *»«U W^U y K 

fl:Lfc«T?fca. 0 9 (a) <C^-r<t5J-> fck*^* 
TtfJ/^-^fc^bfc&lC, 0 9 (b) 5 

tc, u 0 1 o tc^-r £ 5 *r«s 

[0 0 3 1] EA±, THl*f«-i: LT££ LTKft^U =» 
V\ S&fc, «10>««(*, l-10^757f*Vt?O 

g-r s #«Kro*3SJ-»#-r s &n« i-^-c ffiffl 

[0 0 3 2] TPAtPPDAi:KJ:**»T^ 
y^-vK©»rii«r0llJ:i:<5"CttWbfc*«, #y 

tf-zv* t>ty v— y ^ # y tr— /k # y 

^„ #;W?y^tf)2 4&zKi& (*/vjj?=.^^rV*yv#= 

^tf^tT5/S*fc(4T^ y^c hy*lo£i±t 

y MkZtitzT 5 y *>6»tfix*: 2ffl£A±oS*r 

J:<Z)3i5p^VSSr«fo^tT5/S*fcJ4T5/7'o 
h^Srlo£JL±^tfS*fc»4^ISl~l OCT^A' 
T5/S*fcf4'>yMbStbfcT5ySwfd»P>S«ix 
fc 2 fi£t±oa6«r^-S^f - 1 ^^Tf^Si UfcsK 

y t-k, * y vK^*$c3t«ra-r4 5 
•eta. 

[0 0 3 3] LT(4, /<y^*SE 

BS, (EO) »**©2ft<0*»»*^«*'^ 

[0 0 3 4] ^«ttS:^ri-5*^««-4*«^sa^* 
{4, s^jjittLS^rRji-^wft'tt^^^^s-^ 1 * 5 
0 1 1 t^-r«fc 5 k, sai»^^->'ro#S!i* 3 " 6 i^& 




[0 0 3 5] #33, W^^OiWtii 

[0 0 3 61 tt7 3*Blfc-a 
Ell 3 (a) #JS 

■#*©#flfc©H«SrEai3 (a) 1^1% 
[0 0 3 7] *KtO«S#iSr7 0* OftAff*) KUfc 

S^H' (Satlg*) KLfc^&iK^r, Sffi± 

Ji^gSrifc 1 0" 4 Torrfc U S&iaS£ 2 5ti LtK 
ffi ooo~5 0 0 0A©Kft^9 avffBHrJR*-* - 
5 C ro±KTPAtPPDAitWltt#!)r^ 

[0038] 014*136 (a) -016 (a) #18 
1216 (a) K*-TJ:5K> S*©x*i#lRl£«3fcfrlSlJ: 
ro ^Sr*tU tfyT^^^fK^ttK^^tt 

ft^9ay««Mitfc«*tt. mi 4 (b) iwti 
5tc, xtttffftroffilft (* = 0- ) K«^-*»iRfc*n 

Lfc»^-(4, Sll 4 (a) K&t*5l£* x<M);£ft<£>fil 

a v»M&T«ei: -r s r i <t 9 , mi6 (a) ic^-r 

^y^-^gaftL./c^iSr^Lrv^o 
[00391 01 3 (b) -015-016 (b) #if 
013 (b) C3^J:5»C, 7Jt*i:aSfc©A0*A 
tt^iU Att3eMfcLfcit»ftK>CW^t:£0 

i5tc^i- 0 8 = o«is, r**»*>, * (ytetsatTj 
fiKflftbrv.*. ) £SEKAat£i£fci$t-it^-c, 
TJHAflfc^^WKSEft^'ftSirRiR^JnU 3 0 

ic^fb^-frStSiitXf^^-f^o 016 

(b) #y-^— ±*©efl 0 

«rfc o-C fro. x*SW"f 

^ffia{c^or^ft-rs»-&* s &5t5^5. 

[00 4 0] ±IS<oi 5 ft3b*£3rf 3 7t 
yfV^V. MB D, 4*^"?\'—7-4^>f, $7X9 

[0 0 4 1] ro^ScditK K-7— , TWf9-n 

©KSSrCVD (chemi ca 1 vapor de 
position) ., ML D (molecular 1 




ayer deposition) *$<Dm&f$.&te\Zi. 
[0 0 4 2] g|8 jlifefll 

0 1 8 * #@^tiHigsro«i^0 sr^-r. - <^>m y 7 

rS««B&$Hrv^5o 018 (a) tt. ®2®\m& 

«f3Ji<0i!HM&fc**»U Wfi^2Sli:SUrv> 
6.H18 (b)«, » 2 Ji©3fc«rfU 

&icfg 2g©sa»^M ur v*4. 

[0043] 019 - 020 

#gftlHj8§W$f®0£01 9 • 02 0{C^i- o 

4f(0**^H:» 0 2 0 ir^-Tct 5 K, 3t0KS««± 

[0 0 4 4] 0 9^jSffl 
@2 1#I 

• S3fc*-T-~<B*©fflA0 £*A-XKT30!l£0 
2 1 • *3HR-T«K3fc»«E»«r»«U-C* 

A5rt5o :Wa9, *»*©3-.y*-l'rrfc-*©«© 

[0 0 4 5] «1 OHiSffJ 
0 2 2-023 #J8 

023 tc^-r<t 5 BMb*> y = >-ro#4&s&* 

«*|RHc«»tr»»«5*Ufc«^, TE*-K»36K» 
LrJE*f** J *t<**. bfc^or, rtofB^inJBv^ 
r3t*5^fT-r5„ j»gtKcD«$^[S]ic«t7r^*^#b 

5. bfc*»or»»IR»urv^ftv^»»i-*i^-c3t^ 

S*«[fflLr«5-»»K*ft5*mSr#AU *Wt«» 
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[0 04 6] g 1 1 mmm 

El 2 4 • EI2 5#H8 

3i8t es4@ & * * 5 - 1 k i. o x yt®ft-r z>mzm2 
4 .i2 5i:^t. mm^m^-^m^t^^^ 

(9i/4 m^^m\tm&/mm^m^^um<Dm 
in i • in 2 ic^-r <t ? y =» ^©*MMik 

[0 0 4 7] £P>K, »StK*fcttP^Sl-^^—7 ; 'f 

tLXft, ^y^m®.®, (eo) ai^© 

n—,vx%, yt\B\f&<D7^*->Wr'(* ii %~1~° 

^ y 7 r m m z z- s - 1 \c x o xh %wn<r>wm & 

X%Z>z.b 145 5 *-Ct>*v\, 

[0 0 4 8] El 2 6#J$ 
E12 6lCAM3t£S&lS^> W^^2glC^&^* 

[0 0 4 9] ^1 2 

EI27-E128-EI29 #M 

El 2 7 • H2 8fc*-TJ: 5 — Mb Ufc*«*Sl2 

• ) S i 0 2 £8 OOAfftEB C^L-* ho vf- 
A) ft*U fcfcl, »2 3afc«K*i-J:5K, TP A, 

[0050] EI30 - E131 

4 5° ««S*-C#5T^>«^RtriE*bfci#»ft 
Sfcifc;*^:? h/v£E]3 01^1% fiBBif Lfcit^ft 
KiR*^ h/w (H3 1#fl8) l-tfc^T, 2 6te#tt2 
Ofg±t<^o-C^So *38W«>»2 0»«lcJ:nii, 

* fcs«±i-^fi£ * frfc w«s# y h»» e> * s 



[0 0 5 1] ^ ±e»fcJ**K£3#9 

frX^Z><D&£l<\ 
[0 0 5 2] #38K«> g«Lhfc/<*-V{bUt 

[0 0 5 3] £TF. 9* ±E**WSrA#tt 

[oo5 4] ei 3 2\z%mtmi&&& 
-r®mmx&>z>o &.T\c»^'ctt* j^hl^m* 
tux, s io 2 zMftmt-rzn,?*-^ (eb) m 
mmzm^^tcm&zMiz-t^x&w-tz. 033^ m 

1 O -^Torr-efe 9 , S«ta«tt2 5t;T?J)5„ ^tt, 
-ftti!), Rff 1 0A~1 0 3#nyoT«^*-i' 

s i mutm&m. Gm&wm&at&hx^xhz^ 
>n k i-i&Mmmnxw^ LitsMbv y = >^sr© 

(PMDA) i:4, 4' -^75/^7x^^ 
(DDE) SrK^tlctALtlffiSJC^* (^^E(4 
Wttfl O-^Torr-l O^Torr) , SSMA 5 O^-CS 

^©±(r y twriRifcieft ufc^ y r 5 y ^i«Hi«saMR«j 

»cj*«U TE* (««iS^iBrt*iaKa>5*) 
5gftW^3t^StBS!6S^5n5o ^2 2 

0 c C-Cll^Mr--/H-St> #9-f5K»»»i:* 

4 (C«^E1 L-C^i". i©iW»KK*JV^, 0. 6 3 
^cyOTe-Nel^-f- (TE3t) ^iS#^LD 
36 (TE*) ©«SESr?felSUfc. 
[0 0 5 5] £P>t-. rco7°p-fe:^Sr«fet)iS-r-i:tii 




[0 0 5 6] £P>1-, *^y7r-l. ^5? KS, *3 

**t*f (i eft if) sat u w^y 

y KflSi"*- *ve**. ^*T»^^-^Sr 

«sR«t^$ns (#I¥4 - 4 8 9 6 1 %wmw& 
HK) o 

[0 0 5 7] BLhfcJBV^-Ctt, Tt&Wnt LT^t Lt 
-i?T5/f*^*ifO*lim, LBE ^^y7 

-Btftif, *ft&©±fcj*JM-ft 

PMD A, DDElCiSsHy'l'? KKfcffifcfco-rfMII 
Ufctf* ■ftfecD^y^^ K3R*m, 6 F D A, P 

F D B ± 5 7 y *ib* fc y *fb 3 frfc # !> 

[0 0 5 8] 03 5tt, 3iy^Vy*lC±*3tW«EK»Ja 

5??? K*«:A^*S £ <tv\ K© 

[0 0 5 9] @3 6li, ^7M(^L, 3 7»#^ 

iffroJSrlSlfcfc* * ICBWR*SS9 < ft5fcfeT?fo5o 
[0 0 6 0] H 3 7 (4, -v«*Gl*0>»£ 

OW««EK» Ug&8^*-^©S*T^ 5 *£ < ft 
[0 0 6 1] WRrt-C*4ofcEl«iltt«r*i-*««^ 




<D«&#r6j£gx.fta* fe*«©«WEKff*.rf iv\ 
[0 0 6 2] m38<D£?\C s a TSBCOsK y 

-rsri:ft<. &#>!>m&***imzimrzzb#-rt 

KgEfa^LTfc, TE*-KK»bT=iTlB«)8*r* 
asfiTlciSK ft£fc«>, ±IBco«t 5 fc«WWtfc»fW 5 

-C^ffl-r^<t5^ft?>. 
[0 0 6 3] ±IB^*5^-C, tf'-MS KtLT> 

1. 3)»m*Sitfl. 5Mm#-C0>!ftlKn***6TtfL 

-h (g) , (s) fiWKWyti 

(d) *jwiu y- btmmttf y t & 

y-^tt^ (S) -FKVIS (D) #[BHCBE[SJ l-c 
[0 0 6 4] jt&motfD-*— ffl&hyf?**— icts 

[0 0 6 5] EAT, HHSW^i 9 , ±IE*55M***«I 

[0066] 0 3 91*, T F T<7?#ig<^£^1"^®r 
ffigl-CfoSc 0 3 9^*5^, (a) ~ (d) , (i) 
&S.Xf (j) HKttTFTWU (e) 

~ (h) B^i'JIf-KiaTFTftSt. (a) tt, ^ 

- h ffigd^ t b-ciWb'> y => vo^ftltl 2 «rJ^fiS; 

«Atf, 04 Ot^-T-fc S«*ytt^[Plf'^4 5 

1 0 0 0-50 0 0 AtDJP^-cy- HaWRSr?»*U 
j5CV ,, "C ; &W±(C7 i 1^7 ^'/'VT/Vv't K (TPA) t^y 
7 s = vy^75y (PPDA) SrMi|S^^:b-CfflV^, C 

st, s-D*[6j{cia[R]Lfc*s^y^- (>i<yv-* 
xptti t mm ft*rsiro^ ^ y -r ^iis-rs ^ t h ~*sm 
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[0 0 6 7] (b) fct, ±Bi:B«ltur, Wtmftfrb 
/j:5y-hiteSdK4±lc5 o~ 2 o ooAfflH^roft 
#©»»**« 2 *»rtU *ro±tc*S#^-^3 

©efiifciw«ufc«-es>a. (c) 

XXV (d) », saaiVDSr^y^-^fri:*** 
t«)flliBlC»*Ufc«-C*>*. £©*&» S-DfW©{g 

ioo6 8] (i) mu±.\zy-h& 

5KBR5 (1 0 0 0-5 0 0 OA) »itf#5T/yf 
VB?3 (1 0 0-3 0 0 OA) t»»Kl*|jM-5. 

[0 0 6 9] ( j ) -ctt, psuclt, «ri±k^— 
b««J«tl, »ft*tK2t»iaU KK#!M 5 Fit 
5 (1 0 0 0-5 0 0 0A) tiHtU *6CS*W 

jXyr^fyKa (100-3000 

A) feflbfrt-S. rtbl-iO, S-DMoWB*V^ 

[0 0 7 0] (e) tt, «Rl±fc««>»E*«2**J* 
U Kivr?s*s.fctfD #3T^^K3Sr 

^ (f) tt, awi±ic«»**K2***^ ^ 

5„ (e) -ms-DH©«Wfc#V*T#y 

©wuafiia | #&*u (f) -ert^K-ew#y^-*« 

[0 0 7 1] (g) XXV (h) 14, ««i(WcEl*Dtt 

^ifv^u w-xxv^-*m#mzi&f$.^xhx 
[0 0 7 2] _hf2©W-*5^T, «»*#«©«*>?>£. 

# y ifcomttf y -?-<oMmmz%^x t «t 

[0073] y-h«8*i: L-ct>, ^*- f *> * 

y ^ # y br=^*/w<>'— /v, # 

y#— #*-K ^y^^vViifSr^-^t UfcjKy 



coStfctt-CHOSofi^Itf^fc 2 
±-^tfS*fcl*^iR*l~l 0©7^V7S/S*fc 

jsv y ywtSHfcr */£©+*» tatfiifc 2 «sUi© 

y/qh^l o«±-&tf 1 — 10 ©7 

/v^yvr 5 y S*fcttf9 /Wk**vfcT 5 y g©*a»& 

[0 0 7 4] nft»K©»»tt» #y^-# 

m£-#ftif£fflv^-i: , t>''CtSo #3§W©S&4©#« 

§S&©fc*©3W&ffc$*v£o *l©#»tt* s«± 
tc>fc< 1 1 1 at©WSfcJ*#U - ©«ttWH-«ffi* 
BifllU*««b, CVD8*M(UBLT«tt«r*tr#5-*' 

[ 0 o75]»2 ©#»», mm±.W£ < 1 1> i *f© 

««*»jftU CVD*H«flLTW!H&fe*tr#y^ 

-»®s (4) &j&*u &i-> mmv>nmm\z.wzzfp 

mU**s&CVD«fe«rttfflU-C*tt«S:*tf#!J^-» 
(3) MfcR«)q$ftfc«JE*»*U CVDS^fflt 

-c^ttssr^tp^y-^-^ (4) fc»j*i-*i*#*3 

[0 0 7 6] |g 3 ©#&(*, -*©«^ 5 S«-hl-fc 

£Jgj£U r©S«iM^«JE^SDL^* 5 e» CVD& 
fe««U"C«t»t*tr# (4) ***U 
# y -r-©*tl=*frElSJ 3 *5E#tlHfcI&© 

[0 0 7 7] 14 ©#S(4, -*©«ffi* s S«±(-fc 

c vDsra ux^tts^-^tf # y ▼-«K*»rt b 

ftffi&GfefeU CVD»Sr^fflbrSttS€r^tf^y^ 

[0 0 7 8] ^5©#^fi, *1» *2. 13, *fc 
©^c# $ fc»K»K:*flsS*» 3t^K©B9f^*Sia 

[0 0 7 9] ^6 ©#S;tt> Hv * 3 » 5 

©*»©«#* 3 »7c*i»s»©aea*»*r«ffl 
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7 fj;|;f 1, 83, B5tf>^g!Wii5#T-3#; 

[0 0 8 0] %l<D^m%, 82, 04, 05 
3 *7C**KB«)«Jfc&*Sr* 

[0 0 8 1] *8 0>#li»i, aftLhfc* *WRIM»** 

«cH*«EfrB>aOLfca*e>, CVDtfcfcttJBUCW* 
3 3 ^7c3t«KB 

eSt3t#8rcfc*. 

[0 0 8 2] l9 0#Stt> JB 8 3** 

3 »7E*W«£lS<o»56**^*>*. 
[0 083]«10 tf>#&tt, SE±tC«IICW«8«B«l 

[0 0 8 4] 81 lro^&te, 01 oro^aroffi^s 

3 *5c#*«K<B»it#8«-<!ifc 3. 
[0 0 8 5] 01 20*8tt, IS^Bfl 0©^©: 

a. 

[0 0 8 6] 81 3(O^Jtte, 01 2©#««>W^3 
[0 0 8 7] 81 4<Dfgli< 08, 89. 81 0. * 

11, 812, 81 3©*«oi«^3toidlt 

[0088] cvDtfeMWBurjjes-r-flWfc 

(1) 3RNifc©*ftv«a*»feft*fc«>» 

(2) J4K«H::»K*«fflb<cv>o-c, »K»*«>Ws 

(3) sMMMBIffaic* 
[0 0 8 9] a^ES-C^CVDSsfciSSK^tBft^ 




5c) rfy-r-oWKfcTOfcfco-CV**. 
M(c«i&*B]Sn L4# 5> cVDSS;Sffl LTttttSfc* 

y -r-^ro^tts*s6ar6] utww#«»W * * 

[0 0 9 1] WR±K5tt*ft*u*:«inBKt»frB««lL' 

[0092] ««±^»rii*iT»fc«fi±fc*!'^ 
asa* $ K®&m*&fo tutittf y u 

MASKS. 

[0 0 9 3] fc*S, »ffitB^3tM«l^M^l-*3-CV^ 

-e«l&SSSl5# w®W ^3Eflsa s 3£&-e& 5 1> © a*affl»-c 

[oo9 4] attsweKdSr^ifflb-csatttJiJ 

]*b-C^Sfc», *«ISrtT?W;#0>»&&»fc v tit* 

[0095] $ fet*fc, «tn«icBH)itt-3«E«>*t 

[0 0 9 6] EAT, m®£#8aL.T, ±E**W©*JS 

[0 0 9 7] »1 

@4 1#I 

v y = ^StS l l ±K^y 7rit LTi/y = ^«fl« 
12HWU ^©±i;7;K = ^^1 0 0 0A* 
lC^UT/-?^-=^^U> 1 0 ^mO^PiSrto-C*f 
l6)t51^T/l'5^^Atjil 3 
[0 0 9 8] CVD«lO*A'Cr5>'=f*rS/ = 
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hP t!)i?y (aeanp) tThyt^xy*-* 
3lX*>s (tmbe) fc*r*J*fcWCJn*fc**ii\ 

5. 

2-3. 5X10 s Torr 
3~5A/s 

Biff 2 Mm 

mumfcRttn-rsfcE 2oov (o. 2mv/m) 

•fc-MBjE AEANP : 7 0~7 2°C, B 

E : 1 0 0~ 1 0 51C 
[0100] 142 

[0 10 1] SS2 jljfefll 
14 3#H 

y ^ Y~-fn 'J = yl« 1 1 ±(CT/v 5: =. ? 1 
0 0 OAJ¥lC^bT/^-^^^U> lOMmCOMIB 

*t>ot*t(Flt5 i*tro«8il 3 4r^-T5c ftwTN 

[0 10 2] *«)B, ft#©3 0#fWii, 1^12 (a) 

^-T«fc 5 «HBK«EfcB«Pi-*rfc*< 0. 5 m 
m©*3fc#U^H«l 4*H&fc*-3. &<Z>6 0#M 
ft, MS (b) K*fJ:5K» 20 0V (0. 2MV/ 
cm) ©*ffi«rfltfinL-Cl. 0 M m©JSSfcd«y^— Kl 

^-ca-T-asEia-rs. 

[0103] ftro3o»Mii ram (c) ^-r±5 

!lU«l4t»»St5. BIH (d) f-^-r 

^3&7£«&I&1 5*»*S#t«. 

[0104] stna2«^co*SKi^BBS^ii:^^ 
i mmmvzHKtt^x*- kw**u 

ch-Zehnder f»Ki 9 
Lftft^UttMlruttTO. 1 pm/VM 

[0 10 5] fgSgliSfl) 
04 4#W 

$ 1 JU£W£*5^T, * 5 ^HRj***^** 1 3 mc 
fW?>m£E£ 0 tcitJU^-tirStm* K o *-c 




[0106] m^mMm 

04 5#J$ 

y -r-K©B*r*ti# y «wo*#i*ifcBi 4 

[0 10 7] m5^jSg»J 
04 6#K 

« 3 sas«©# y ^-ii&£ftx§£& 9 s uwrr a - 
•**>#» -r-mnmmm** v fo^® 4 

6 i 5 K 
[0 10 8] %6^j(Sfll 
04 7, 04 8#H8 

frrS-il-^"^ 04 7, 04 8 (04 8(3:04 7 
©*BJA*iH*»bJa.fc«iiiiHT?*»»- > K *^ i5K ' 

- 4: *• 
[0 10 9] g 7 ^aien 

04 9#K 

i-i5l^ -*<0«ffil 8%fflfchfc, ^LTte*cD« 

-KSrKlfil-* * 5 w t # "C * 5 . 
[0 1 10] msmMm 
05O~54#H8 

0© (a) ii¥Bit?fcf, (b) tewmm-ehZo 
[O1H105O z 5 tc, *fft-rs 1 »«w 

1 3fc»«IS»i«*rtlK»o-C*»«K:»WU El 5 1 

(a) , 052 (a) , 053 (a) „ 054 (a) K 

lc % 05 2 (a) K*SV^tt«ESrBMnii-5«**** 
IcfrKLfcjP&tfy^-K****"*^ 11151 

(b) , 052 (b) » 053 (b) , 054 (b) K 

[0 112] @55#I 

5 ^ ^* 5 " 

[oii3] mg^ifeg!] 

0 5 

mm. 1 1 -hKmasfMi 2 0 turn u> M^-r 
«mic«E*Bti« & * y - fc ( - 

[0114] L-Cte, StK 



-12- 




U 1C*KJ: 9 

[0 115] 69 5 7#fi& 

r <D*m&mm l-c, si 5 7 tc^-t-m-^ftfw *© 

[0 116] mi OjliSftJ 

7 sas«n:*i- ± 5 ic««w±^icgas:i-5 i 5 

50«N»KJ:KH, »R±fc:*ft 

aMBrtK«gjftU inK±9IWE*y^-K»^« 
€rgar&] S** *»*fctt«ttS©Ba^ w t *r 

[0 117] gp*>, #3Sf^<fc*Ui. Ky^yct^f 

ft t * 1 o©xs-ciw 5 r fc <©-es 3 

[0 118] ;^W©iM©»»K:HU-Ct&*L;fc*n 

jfe^jffi b-c# y utriwi-* £ , m&#*&&fo 

u*»u-c> **w-ett, rot»T^bcvDi:ii 
[0119] tsrv^ hcvDlcJ:OErtiS#i'fc* , J 

ofc^-^-et*, WiT^bCVDKJ:9#5^-« 
tBKfl**T3WIWK«r»« - 

[0 12 0] Bi«aKlcJ:5>J«y^HR<o^*«:« 

#taiflsbft*6cvDaui-t-*wi:"c, #y-r-*» 
[01211 *»w©*8eKi*ttf, s 




-cot £«©3fj£«#©*fc*»efilK*J&* l '" c 

*§r *s* h c v d \c a 9 # y -v-mm&Ff'^ * * 

©/<*-^a*IMifc* 9 , ?W 

[0122] sir. mmmKX*), ±ta*i8WSr*#w 
[0123] migasffn 

H5 8l£*i-«n<. Si9^3lSr«LTSiO 
2 JI 3 2 U ^©±1-1 0 AtmeolKPHSrto-CM 
Ja-f*l»©Al«li3 3«r»J«Ufc. r*x£4 5' ffl 
lt"CE«U CVDgfia^S i O z ©^*sS*K^r 
j&ftUCEfllSlfcU *^-C«S-b©S i0 2 8*57 

[0 124] C VDSS©t/H::^ K^^'/VT/i'ft 
K (OPA) *J.fclW h*i/7s^W^7?y (MP 
DA) i*9J*K^^«ai»**** J& » TIE©* 

[0125] g«iaj[ Si 

1X1 0" 3 Torr 
~ 5 A/sec 
RHC 1 Mm 

B]J)P«J£ 2 0V (Max 0. 2MV/cm) 

■fc/UBjfc OPA : 4 5-5 5^C, MPDA : 6 0 

~7 0t 

fc. 

[0 12 6] r©)^*, EKW*>0©»*fcl*. ^"^^ 
/WWIEK^A $ ««3tW»*l* r ~ 0 . 1pm/ 

a*f*r~0. 0 3-pm/VT?ftofc. iBWft** 1 
[0 12 7] ^ 2 ^ffi^J 

^lXJS^J-Cffl^fcirPCS i0 2 gf+#S i«r*^ 
P>ft3£ffi-t^ H5 9fc*i"*n<, AI«®3 4Srfl^ 

figLfc. *v^, %imteWb&<®m^r, s io 
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2 &t>m%&3 5%H*©iWKfc»J*U 'tt5rS«i: 
tf. Ma c h-Z e hn d e rf^^yf^T^^ 

fc»jjtU-C*s«J, Mi:6. 5V©ffflE£B«JnLfcfc 
*y?%mm 3 6 *Jitf 3 7 fc^tf # 9 
[0 1 2 81 *38W©»6©W«tciixtf. * 

[0 12 9]**:, *»*W»*r«V*-C*J*3*ufc 
±Tl»©**aSKJ:9*9> _kT©3fc*«IS»ttMi«> 
UttfKl, **ojti»»K|HHJ:jS»*ieiH-a<»** 

3ia£l&2 7, 2 8t«AU *»o±T«)***lStt»* 
©rtJtftEV^KJlSrtl* i:U l#o«BKJ:*«*ffl*" 
K ± 0 tWB* ^ ^iMW 2 9 ©**±Ttf*»*** 

[01301 *fc, #3&Wf4, ±1E©4>ft< Hioc 

[0131] 1360-6 2tt*38W<0-tT*»Kllll3t^ 

(a) m<Dla<, M4 0±(I, iTCffi^ft^ 

164 1. 4 2i, 4 3' fcRttfcfc© 

■C, _hT©**R»tt (b) H<7)*a<|!gc*££©H*r 
*Sr»o-CVN*. ttt«ffi4 3, 4 3' fc«ffiSrPPm 
U 3t#»f4 1,42 

It* 9, ( c ) Hro*o<-*o**»K4l(oaiff*tt 
/h* < ft 9 , «1*©*#«I6 2 2 ©Wr^ltt? < * 

4 5, £-C*S£-Lft<ft?K JtlStt (b) BBO««*»b 
(c) m<Dta< (eft 5. 

[0 13 2] H6lS*ttOtl, PS (a) © 

jn<S«2 0Jitc, iTCWei^"^*** 

^*§U«»«*»2 4, 2 5fc, 1 
^iji2 3, 2 3' MAU *nM2 6 4:#*RK 

24, 2 5trtJS*lftIfc»<»***fc 1 t> ro ^ -tT® 
3tiS»!S2 4 I 2 5WfMl2 6li (b) B©*D#B 
WiftotV^. *tttffi2 3, 2 3' Ptfftff 
JUL, *SHMB2 4, 2 5 2S.WWS2 6iC«#-Sr^(t 

6 «> (c).HO*p<*««I62 4 > 




2 5 ©Htf^rttfefr u *nw 2 e < ft 

^cD^*^^v^/vw/<yrtiffi<ft , 3, ;>tss» 

(b) H«)tt»*»& Cc) H©*P<fc*«. 

[oi3 3] *fc, ae 2fc*rt>»tt* raa (a) © 

!S|!6SSV>K*ft 2 7,28 

fc N l^«i2 3, 2 3' t, *»**2 7, 2 8© 

*WfcE*3*tfc><yS'^W«*2 9 i£S5Wfct>© 

-C, * ©3fc9lifeB 2 7, 2 8»^y S^MttB 2 9 © 
jaif*»* (d) I21©ia<t»foS 0 ^tti®2 3, 2 

3' iumfffcHHiDLfcv^SH: (d) H©*tK. 

B 2 7 , 2 8i/^ iszfmm 2 9 t 

[0 13 4] ti2 3, 2 3' fcjE«EHtfHII»*H: 

(b) H©*D<*«****fc±3J^©**«»2 7 
U T*©3fc*«» 2 8 

U r ©T*©3t»&K 28i «t»*«>A< y SMfcK 2 
9t^i s 4WliT^)tW2 8^ffi-5. * 

fca»*ffijsim*tt ( c ) m ©ft < ± 9 -t 

8J)l*r*ttteTt5. rofe*±^©MW2 7 fc 

[0 13 5] H6 3l4±E*»WO±T3IS£BnB*^^ 

A1***U lyf^fciHOum^?^ 
^-y^LTiSiU tO±CCVD»Ki9H 

tvfc3fe«SgB2 1, 2 2£#y^-£ffiVvr®J&Lfct> 

[0 13 6] r<oJ:5K:±Tro*»«K-e»*«>l«il**r 
j^tc-rsc: tit, 7}?ij-v— <©;#9*lH#«r#JJ8Ufc'S?& 

fcv^fcfc) «#Biio©T-c© 

it»HittT-c«>cvD*K-e 

sn5©-c±*«o**«B2 it**t5i:*Ka!isi* 

[0 13 7] CVD^WV^^ *^ vtLt 
U&fcLfcAEANP (2- (2-757=^75/) 

00 V (0. 8MV/cm) ■CCVDfciOWfiUfc^ 
«Jt«)AEANP/BE#y"*— #b*tfc#y 
-r-©®#f^(4 1 . 7 ~, *«3t*3fe»tt~ 5 p m/V 

[0 13 81 i©i5tM^fc*«I«ll^>^' 
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v/nm<om&&fQtin^fcbz*>. 0 6 o -eBWi UfcJS 

[0 13 9] BIB 4\*&mW ©±T8Bfe»n*^^ y ^ 

882 4, 2 5©5MI#l*l«rlHI#6]i:U a^oflWJifrE 
jBV^C, #^&B&2 4, 2 5 <D$rffitf 5 , *I 1 0 /i nu ^ 
SK8V//imOtEtB«IPUfci:-4. H6 1-CRW 

[0140)06 5tt**M©±T»»«HW*^^ 
©» 3 1®** 

#J t A« 5 1 - 5 r±±T03t**K 2 7,28 |HKi^ y 

»tt» #/Ua$»-*--f (As-S-Se-Ge 
*, BSr*~2. 4) t«^-if-AKJ:9^-=^ 

[0 14 1] *mmWK&^* #*R»2 7. 2 8S 
t**yV:/*SEi6©Wra3a J » ilOum, J¥£0. 6^ 
m, «-3mS&W©fflBi0. 4»m<D£2. WM\C± 1 5 

[0 142] W®Sl~f3©«^tt« SMi^H 
*|fiHC»ofc^>f T'KitbS 0-9 o%coWP«E-e^ 

-fyfy^**^fc. *fc06 5©jg3©»£0!l© 

[0 14 3] 0 6 6l±#*W<0 3*5E3te®fc<D**H* 
^-rKffffi^-CfcSo *»«S«3 0©J:t^y77 
S3 1 fcKJBifr*©^^-^ ******* 3 2 t 
t«SC«IU *©BrS«Naim©*i~*3©S?Mi 

<BK»*. I C 3 4 SrHHLfct©"? 

[0 14 4] *HM«fcJ:Jxtf, MWWtfttJ^ 
<< y f3 3ia»)ttS©*lSll-ftlft@«ICI C«S^ 

[Hi] #*i&KHi&*xsRWH-c*>s. 

[02] 3t#SE»»>ftXSttMH-C**. 
[0 3] 3fcW«B#J*ieR9JH-e*>S. 
[g] 4] Jfci»SI6»jaxe»MH-C*>S. 
[0 5] ^^^SWBJtlSrtojtqtSK^^xaRWH-e 



*>©. 

[06] Si0 2 EBlfK±0*!)7^f^2 
fi/ttSr^t" 7 7 y 
[0 7] Si0 2 EBlfl±<^*^^^^2 

[0 8] fflfc&j^^**>i^»®*B6W"< ? * >5 - 
[0 9 ] * • tt^Hi* 1 «W y !> y H»J* 
XSIftW0^*>5o 

[0io]5t- ifllffiJUWifi^ ^ 'J " 
fi£X^RK0-Cfc5c 

[0ii] ««sa«^figxssiW0-eifo5. 

[0 12] J!£J@l£l«GD#fi£0-e&$o 

[013] Sffitm^-^AM^ • fltttffi ' A» 

[014] TVV ^V»R©#»iK©«*##tt* 

[015] ^~©A«tt3ittK&i©H^£^~^ 

[016] #y^-*©fiia#ifcfc»-r*^H"?*>*" 

[017] ^co)t^>'^-= , ^^^ 3 ^ ro ^ E1 " Cfo 
5„ 

[018] #S)t[H]KW«^0"^foS„ 
[019] #Jfftls]8&©®rffiliI"e*>£» 
[0 2 0] #-S3tiH]KW®fffi0"C*>5o 

[021] #ji*iaift©wasH-e*>5. 

[02 2] #gttlfi]8&©®rrBI2-C&5. 
[02 3] 3e»lT©ttWH-Cfc6. 
[0 2 4] 36»fT«S:SH-H-C*>S. 

[025] yffiftm^-tm-e&z* 

[026] y ^©«*:*i"Bh?*>*. 

[02 7] aB!J^-«©»axSH-C*>S. 
[0 2 8] #i;^-fll©*3SXaB|-e*>*. 
[0 2 9] $a^t7 p O-tr^UiW0"C*>*» 

[0 3 0] jjep^-oaK**" 5 * h/w-c&s 

») . 

[03 1] #y hA^feS (SiS^ 

#> = 

[0 3 2] 3fci|«fe|g^7'o-fe^<0-«^-rRWH^ 
[03 3] 

[034] ^ftlS©^©****** - *"** 5 * 0- ** 

5. 

[03 5] ^ v ^s7K-±%%mL*m&-7v*:*<»~ 

[03 6] =r^ist« 3T©#y^-<o«*Bi«i 
[037] sstas^^^ — ^®*s^^ coS,i ^ <?:):!K y 
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[03 8] riTSB<D*y^-&S«iSKKBafa^j£ 

[03 9] *|8^<0^ !) b 5 ? 

[124 0] ^-hra**©*!***™^*^* 1 ^ 
_ <o <n » © 7° a -fe * £ 1ft 93 i~ 5 13 t? *> 

[14 1] xm&®<»m&*M®>w®'?&z>° 

[124 2] #iSfel&0*j£l2-C*>5. 

[@4 3i ^tm^n^nmLmm-vh^o 

[144] 3t^S^®?f^ ; fi'Sl" c& ' 5 ° 
[04 5] ^Jlft^m^SflT^*^*^ 

[04 6] ^m^m^^mmm^m-c^o 

[04 7] #g)t«St^ro$iiSXeiaB^0X'fo?)„ 
[04 8] 0 7(D^A*rR)^P>Efc«lffiEl-efc2> o 

[04 9] ©ffiga^j(o<tiiro0>l^*-ftftW0-e&So 
[050] ^in^^t^fti-s^KKroK^siftw 

0-T?fc5o 

[05 1] S«*lfljK«[ift-f-5*»a!EK«>«3SXSttW 

0-Cfc5o 

[052] a*#i*fc*fti- *3t*as*«5»5fixsttw 

0-Cfc5o 

[05 3] Sit*iRili:*i8i-r6*i»«EK©»JfiXSKW 

0-C*>So 

[05 4] Sjtt*iSHc**-fi3t*«I8«)»3SXSttW 
0t?fcS. 

[0 5 5] *|«ltt«^««>«J«HT?**- 

[0 5 6] «JB«WI^KJ:83ft>IW«©Wltxa»W 

0-C&5. 

[05 7] *tf>«j£0-efc£o 

[0 5 8] »»*»fc**BfoR»»#*K*i"*B"? 

[059] w^-im^x*?** 
-r0-cfo*o 

[06 0] *3B*o±T*»«M*^-< y^o«aiW3 

0-CfoSo 

[06 l] *3SW©±T««lSM3t^-r yfoMBW 

0TNfe5. 

[06 2] #f8KcO±T3l2£8SfWft*^ yfCBlBW 
0-Cfo5o 

[04 2] 



[06 3] J^WOJi-plWEISIB**-' y^©* 1 ©^ 
Jfe^Sr^-r0"C&2>„ 
[064] *»W©±T*«BIB*^^ y 2 

[06 5] *w\<o±rfmmm%*'< 3 
j£0ti«r^-r0-efe5o 

[06 6] *3SW©3*5E3tliHS©**«Sr^WSBI 
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(54) OPTICAL CIRCUIT DEVICE AD ITS PRODUCTION AND MULTILAYERED OPTICAL CIRCUIT 
FORMED BY USING THE DEVICE 

(57)Abstract: _ . „ 

PURPOSE: To produce the optical circuit device by forming org. 
films on a substrate and imparting a nonlinear optical 
characteristics to these org. films. 

CONSTITUTION: The optical circuit device includes the org. films 
formed on the substrate and is so formed as to have the structure 
in which the films are selectively formed in a part of the regions on 
the substrate or the film, is formed in the region over the ent.re 
part on the substrate and the regions of a part of such film .are 
formed into the thickness different from the thickness of the film in 
the other region or the films are selectively formed to have the 
different structure. This optical circuit device is produced by 
having various kinds of constitution or the formation of the 
multilayered optical circuits is possible as well. 
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, This document has been transited by compute, So the translation may no. reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Sm^Vheop^ 

different on a selection target. . film is the organic polymer film, 

S^dorgamc^^^ 

polyvinyl cull PAZORU, a polycarbonate, o » ^re^aoTcals chosen from two anhydrides of a 
Lino group, or one or more ammo protons radical , and . C HO radical, The 

carboxylic acid, the acid halogenahon "J^L^ffi^or»« radicals chosen from the 
polymer film which is made to combine the mol ^"°" t ^ , " , ^° no and is obtained, Or the radical 

ISh^^ 

numbers 1-10, and is obtained. . film is alternatively formed 

IX^oTo^ 

SfTheopuca. circuit device ^.^^^S^^^r^" 
Ihe field except the pattern top of orgamc [ wh.ch w » f ormed on he ^J^> „ J ernative ly fonned 

- - A - tiim more thinly than other 

fclat^Theopficalcircui.d^^^ 

alternatively on the pattern of organic [ which was cling organic [ at leas, two sorts 

[Claim 9] The manufacture approach o f an op«cal m=mt d » 8 | ( ^ ^ sorts of , th 
of ] or the inorganic thin film wth wh.chstruc.ums d,ffer ^thoug n g pattemizing organic [ said / a. 
inorganic thin film, or of the same kind from which .class dmer i on * c ^ film and 

least two sorts of ], organic [ of the inorganic thin films / at leas, ^one ic ^j,, film . 
forming the organic film alternatively on organic l£*>£* „ ich J structures differ although i. is 
[Claim 10] Organic [ at least two sorts of ] or fn ^ in °'8^ ,c ™ ™e kind from which a class differs on a 
organic [ at least two sorts of ] the inorganic thin > film o of the ^™ pattemizing organic 

substrate is formed. The manufacture approach of^ ™°?^2Tl aUeS one sort of ], or an inorganic thin 

K l^^KSSS^SSSi - ' -** was <" d 1 or - inorgamc th,n 

film more thickly than other fields. 

http:/ /www4,pa.nci P i. g o W 6,3/200 
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tClainUUThemanufac^^ 

alternatively. ; n ora a nir thin film with which structures differ although it is 

[Claim 12] Organic [ at least two sorts of ] " *VSKofSL sal tod from which a class differs on a 

film more thinly than other fields. including forming organic [ at least two sorts 

[Claim 13] The manufacture approach of an optical circuit ^ 8 * gorts of ^ the 

of ] or the inorganic thin film with which ^stmctu es ^^f^^Zi^^g organic [ said / at 
inorganic thin film, or of the same kind from wtach a class ^ s ^ of ^ in nic thin fl i m , and 

'C^g^^^^ 
Sritc—wMng which has 

different on a selection target. 

loQot in a nnrt the cmtical waveguide which consists 
[Claim 15] The multilayer optical circuit which contains at least in a pan me F 

of an optical circuit device according to claim 1 . ... h s by which optical waveguide 

and lower layer optical waveguide. mnsists of oreanic polymer film formed 

considering this as a subject. „ voml ;H P inrlndine forming oreanic or the inorganic thin 

and a drain electrode, and has gate ^^.^E; of a source electrode-drain electrode. 

potential difference to inter-electrode [ said ] three-dimension optical waveguide including forming 

[Claim 21] The manufacture approach of macromolecule three ^ens P er ^ film 

impressing an electrical potenrial d " m V^^^^^ optical waveguide inclnding fonning 

[Claim 22] The manufactnre approach of macromolecule tn ?^™ns p orientation 0 f the 

the polymer thin film which contams a polar group using method ana a^ g^ ^ ^ ^ 

inter-electrode [ said ]. electrode on a substrate and have the electrode of 

L c oX^mS^ 

htt p,/www«pd>.ncipi^^ 6/3 ' 2005 
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?£^is .he optica, switch between ^ "v^SS^^-^^^ 0 ^ 

Keirs,^ 



electrodes. 



[Translation done.] 
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jPO and NCIPI are not responsible for any 
damages caused by tne use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

formed using said organic film formation approach, a multilayer optical circuit, and electric winng. 

m^SLion nf the Prior Artl As the manufacture approach of the organic film which forms optical waveguide, 

^bstrTusing a spfncoat method, and the approach of etching this using a 
!!3SStad etc., and carrying^ patterning to the configuration of optical waveguide is 

rOMSVFor the improvement in the engine performance of organic functional materials including a non-linear 

5^i»2^^2SSSS^" optica, waveguide & si g „a! —ion 
is performed. 

Kem(s) to be Solved by the Invention] When it forms using a spin coat method, and ^ <^^«^ 

****** in etching processing of the organic film of the thickness of micron order. nrnh]em that 

r0006] An ingredient is limited and formation of the waveguide by photopolymenzation has the problem that 
Sute SStion control is difficult, although there are few problems of light scattering. When forming 

device is difficult. 

. . 6/3/2005 
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[OOO^Momover.manopucmcimuit^^^ 

will become important for it to be necessary to ^^*™73 t0 lake out an optical switch 
with semiconductor laser or a photochode smooth "*£ is needed. Usually, since 

and a light modulation funcfon wuh waveguide use of no *" e « die length requir ed for 

an optical circuit is desired. th „ e faults mA 0 ff er the manufacture approach of the 

pattemized, and the multilayered optical circuit. 
&for Solving the Problemlln order to 

Invention, the organic film formed on . ^ ^^v^foS^S fields on a substrate, said 

fi^^^ 

^ra=gi^ 

can be formed by all of the ^^ f ( ^^ h ^^^^^ forms the pattern of organic or an 
[0013] The 1st means is the manufac <^ on this pattern. The 2nd means is the 

inorganic thin film on a substrate, and forms the film ^ al ^ au J e ^ of an P inorgan ic thin film on a 
manufacture approach of the organic film whic h forms th e ^"^^ ^ othe r fields. The 3rd means 
substrate, and forms the organic film alternatively « an 1 his ^"^^^^rganic or an inorganic thin film on 
is the manufacture approach ^^^^^^^^l^ycly. The 4th means is the 
a substrate, and forms the organic film in the > fiel d except this pattern top alternau y ^ ^ & 

manufacture approach of the organic film which fonn s the ^^^^^ other fields. The 5th means is 
substrate, and forms the organic film alternatively on this PJ£™ ™^ ™ or an inorganic thin film on a 
the manufacture approach of the organic ''^T^^^^S^ ^ patteL The 6th means 
substrate, and forms the ^organic film ^^^^^X with which structures differ although it is 
forms organic [ at least two sorts of] or the morgan c mm mm ^ on & 

organic [ at least two sorts of ], the nnorgam I these / at least two sorts 
substrate. It is the manufacture approach of the organic » y inoreanic th f n fi i m , a nd forms the organic 
of ], organic [ of the inorganic thin films / at least ^^^^^^X Tta 7th means forms 
film alternatively on organic [ this / that was pa ternized ^^^^^ although it is organic [ at 
organic [ at least two sorts of ] or the inorganic thin film with which structures ai s subs trate. It is the 

lefst two sorts of ], the inorganic thin film, or of the same kind from which a °f^^£s of ] ic f of 
manufacture approach of the organic film which ^^^^^^^c film alternatively 
the inorganic thin films / at least one sort of ], or an ^organic ™ n a han othcr 6 fields . The 8th means 
on organic [ this / that was pattemized ] or an aa ^^^^^S^ differ although it is 
forms organic [ at least two sorts of] or ^ morgan cthm ^^^^l hich a class differs on a 
organic [ at least two sorts of ], the inorganic thin ^m or of ^ s ame ^d from w ^ ^ ^ 

substrate. It is the manufacture approach f^^J^J^^^^X film, and forms the organic 
of ], organic [ of the inorganic thin films / ] * thin film top alternatively. The 9th 
film in the field except an inorganic this org anic [ ■ ^^^^ ^ ith wnich strU ctures differ although it is 
means forms organic [ at least two sorts of ^ the inorganic ton Urn won w on & 

organic [ at least two sorts of ], the inorganic thin film or of * e s ^ these , at least two sort s 

substrate. It is the manufacture approach f^^J^^^SSJSa film, and forms the organic 
of ], organic [ of the inorganic thin films / a ^t one sort °H;°™^ in film more thinly than other fields, 
film alternatively on organic [ this I that was Patt^zed ° r an ^^ hin film with which structure s differ 

6/3/2005 
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differs onasubs.ace.1. is the —c,u re approach of ^ 

l^o^^ 

— he^3a^o^ 

to be performed only the part of the aperture of a pattern conduetivity 
[0015] Wiring which has optical ^egmde, o^d w vegmde »d ^ butter f^ aforeInentioned optical 

using the manufacture approach of the ^"J™ ,s attained by the multilayer optical circuit 
waveguide is formed in a mu Mayer and a nmtalayer °f c ^ ^ 18 ^ f * optica , waveguide [ at least ] 
which has a means by which light shif t» bdw«n| * £^^,£,2* gn Lg structure in the layer 

tt'nZcK^ 

was possible also by pattemizing the rubbing film. 

[0018] This invention applies these ex .P erimen ^ s "' t u s factu „ aDDroach of the organ ic film and multilayer 
[0019] Hereafter, with reference to a drawing, the manufacture appcoara .01 ^tne ^org 

optical circuit concerning the exampfc ,of above-mentione dus ^^^^ mmde90sitionmaie 

!==^ 

or it is shown in drawing (a), other film, such as using fte shown organic film 

j£*_*__^,^^^ 

6/3/2005 
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thin mm is formed, patterningofthis is carried ou, and •^^^^^^^^ 
of wavegnide. The degree of vacuum 'at the tune of vacuum ev aporat on ° <M^*" ' * sjlicon 

thickness of 10-6 - 10-4Torr, and substrate temperature ] films of other classes, 

substrate may be exposed or fields other *™f f ^ "ch^Sorf oufperpendicular vacuum 
such as silicon nitride, may be exposed Or the silicon^ oxide t« « F zo 

evaporation,, without leaning a substrate i. fields other than » a ™^ d ^ using TP A and PPDA. 

thin film is produced at the su »™ ° "*! ^ZJw^Z sense of a mo.ecule carried out 

than the refractive index to the light whic ^^fw^ automatically is formed. 

Therefore, the waveguide to the TE-rnode hght n wh ch the ^^JJLS In addition, when not silicon but 
this approach - planar processing -- nothing - ^ ^ siUcon oxide film especially in 

glass and a quartz substrate are used for a sub ™^ random orientatio n is formed. On the 
fields other than the patterned ^°»^^^^aveS»ide for parts other than a waveguide 

^nfmS™ 

directions on the film If the film is patterned, a polyrne eham ' ™" Moreover, the direction to lean is 

intersects perpendicularly mutually, and a !*££^^*£ffi^n dircction of «_,_,_ 
not limited to x-y-shaft onentahons and .t is nor nec essruy to say mat « g ^ examp]e 

[0025] In the case of nonlinear opt.cs ^J^^JS device, it is desirable to 

[0026, The example in which optical elements such as ^^^^^^S^m can 

between wavelength and light absorption .respectively abort ,*e ^J^SSeSSLtai direction) to make is 
^imoO^^^ 

shows the light absorption at the time of forming the «tf^T^ amS otropy enlarges the angle of 
[0028] Thus, by using the effectiveness <* h " (ield can * ls ° ta f ° med 

inclination of a substrate, a waveguide j pattern oi ^ c ^^', ^"_d examples. It •*•• and the substrate 
by the slanting vacuum evaporation film of silicon ox.de m the waveguide pattern (or optical 

angle of inclination at the time of slanting vacuum "aporattono ia changed m the g P ^ of 
element pattern) and the other field, for f^^)™?Zt^Z7^ element pattern) - 
substrates in the direction of a x axis, and formed them in . wavegu a ^ P and ^ formcd 

moreover, the silicon oxide thin film wh,ch ^™ tS^Iicon oxide dun film which leaned 

in it is used for fields other than wavegu.de (or optic d e W^l**^ n , es waveguide (o r 

70 degrees of substrates in the direct™ of a x axis, and Tormed *em '^°» e P of substrates in me 
optical element pattern) - moreover the silicon ™ o*e^ wavegmdf (or optical element 

6/3/2005 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP 06-082642.A [DETAILED DESCRIPTION] Page 5 ° f 17 

« can also boil the discontinuity in a pattern boundary, and the degree of freedom of a wavegnide design can 

_S_I__SS«ffiSS= 

them, such as surface adsorption layers, such as ^^^^ w^i^S^^^ *as carried out. 
PPDA In addition, Polymethylmethacrylate a polyvinyl P * Qr ^ 

^Molecular orientation is important also when forming the electric wiring by ^^M^ ^ 

s«TxnSr=^^ 

SXh.™ in , dm.yinge (a), and teinglfi (a) reference temg6 (a), the angle of the 

6/3/2005 
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and absorption of as opposed to vertical polarization (ph£ 90 de^s) to it in \awin^l4 (a), the 

in drawing06 (a) drawinei6 (b) reference drawingJl (b), the angle theta 

f^The conceptual diagram ofa^^^^^^ 

applied the modulation. Moreover, in order to avo.d wmngm *e 2nd Jg^^ ™™ of the 2nd layer to the 
nolearo^ 

» y ^p,e1o°S 

o do the optical shift between layers is shown m "^"X; ' 0 f L ht is y a „ a ined. As 

^n^"a"^ 

6/3/2005 
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# • 

buffer ^^^^V^'^^l^^^^^^^ 
crosswise [ of waveguide ] and ^^J^r.^^^^TI^S-length direction of 
the light of the TE mode. Therefore, hgh shifts m this part When it ean ,n flte^e g ^ ^ rf ^ 
waveguide and slanting vacuum evaporation) is earned out a ■w™*™ ™.™ * ° evaporationo. Refractive- 

waveguide width of face in the shape of a raper m^S TOs example made this 

p48 of 91 / 4 macromolecule possibility lecture I ^rgamc nonr P refractive index increases, 

the vertical mold. In the part in which width ^^WtetenSd by the usual etching. Moreover, the 

^eTap^^ 

tcXiti^^^ 

case, if a char ping is introduced, more stable shift can be [^Zlrdw^T^ tffects, such as the 
of a buffer clad plate, the non-linear optical material which h* the 3«i nonhnea, ■ a „ d electro . 
secondary nonlinear optical effects, the optical ^ f s esP=eW™d for the optical shift 

optics (EO) effectiveness, can be used. If a non-1 ™ar °P«ea ~^ 1S and elect £ c equipme nt 

section, the amount of shift and the existence ^^^^^^ the increment in amount of 
and/or light, and the flexMity of an optical circuit ,"'^ nC c ^ g / 0 ^™aveguide width of face described 
information can be aimed at by wavelength multiplex mgChange ot me g contro] rf 

opS U s S h^ 

r«i^f^ 

c^edt^ 

^Strate paderaized as shown 
kawing^ , and tawing^ is made to inchn^ 

inclination of a pattern. moWnB ; t inrline drawing 30 and 45 degrees of refer to drawing^! , 

[0050] The light absorption spectrum when making it incline ^^m|^42 ana 

Selore P it is good'parual fluorination or to a""^ the substrate again , and offers the 
orientation vapor growth of the polyimide film alternatively. 
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exposed. Besides, introduce a pyromelhtic anhy^ide C^DOA) ^ 4 ana ^ at f j when _ 

^___^S«_p- 

6/3/2005 
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made to fall This is because absorption becomes weak, when there is the polarization direction m the drrecnon 
SSS^^^Ww^ showing the example to which me orientation of the polymer chain 

[0065] Hereafter, an example explains above-mentioned this invention concretely _ 
TCT aHs the exarnple whTch formed the slanting vacuum evaporationo film 2 of s.hcon ox.de as gate 

^^^^ 

^r^c^ 

methine polymer semi-conductor film. 
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^0^*0 exan,p,e which forn.ed the s.a„d„ = 

subsequently formed the polyazo methme film 3 ate fomung S ^ta^te g ^ 
consists of polyimide or silicon mtnde next andformedOon it On ^eomer mmtv ^ he , 

vacuurnevaporadonomm^ 

[Su^e above-mentioned example 
v^Ssea^^ 

polyvinyl carbazole, a polycarbonate, polystyrene, etc. as me ^oase, inc carboxylic 
^chosenfromthe^ 

polysiloxane film etc. can be chosen and used in the larg ;e .range also be used for 

electrodes on a substrate, and impressing ££_£^lh£Sta (4) which 

[0075] The 2nd means forms at least one pair of cl ~^ T fl^~™J^er jhiJ fi i m which contains a polar 
contains a polar group using a CVD method is t ^^^^^^^^ ecao dc [ above ], and 

_=t^^^ 

reheard means is the manufacture approach ^ ^^^^^Z^^oZ^ 
which the polymer thin film (4) which .«-^^^^^£^"JSS have one electrode 

PflttS 
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• • 

dectr^ofanothersideinthesu^^ 

^^^^^^^^^^^^^ 

3rd, or 4th means. waveguide formed using the manufacture approach of 

[0079] The 6th means forms a buffer layer on the oP« c ^aveg u s manufacture 

the giant-molecule three-dimensjon ^^^^J^^^^ and performs the process 
approach of the macromolecule t* 1 "^^^^^^ the manufacture approach of the macromolecule 

potential difference to two or more of these coun * re ^^^^ optical waveguide 

electrodes on a substrate, ] the electric-field pattern . ^^ 1 ^ md| ^ three-dimension optical waveguide 
of the 10th means, and forms multilayer °P tlca1 ^^ three-dimension optical waveguide 

macromolecule three-dimension optical ™vegmdc waveguide 
of the 12th means, and forms multilayer ^^^ c ^- mac ^ k « ule three-dimension optical waveguide 

following features m this approach fictions (insulation etc.) of film original increase. 

SffiS a dry process, in a semi-conductor production process, a.1 processes can be carried out in a 
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• • 

dimension or three dimensions) polymer by the form 
[0090] The result of having repeated research on the basis of an idea ^anu fflm 
optical waveguide in film production and ^incidence using ^ «m pr °^°^>P film £ hich contains 

longitudinal direction again. „w,,nde formed on the substrate, the polymer film 

[0092] Moreover, when producing the polymer film on fte ' d«*o* , tormec u, • £ film 

s formed in the thickness of arbitration without "«P"ssmg f^^^f^U^ to the thickness 
which electric field were impressed [ film 1 wfthout impressing 

nTwavtgXw^M 

[0093] In addition, as for a ^^f^^S^SL to£ffi£ of a waveguide part is ideal. 

magnitude of the ^V^^^f^^^t^!^ 
Sfv^^ 

S»of Hereafter with reference to a drawing, the manufacture approach of the macromolecule three-dimension 

^^^ 2 ^^^^^^^«^^ ^ °" e ° f a ' UminUm 
electrodes 13 which counter with spacing of 10 — ^ (XMBE) „ separa ,ely 

buffer layer 2 on condition that the 5 xlO-5Totr vacuum evaporationo rate 3-5A [ f] s 

inter-electrode 200V (02 BE . 100 -105 degree-C[0100] Orientation of referring to teving42 , 

dimension waveguide 15 is formed. . 4 ~ reference non dope, patterning of the aluminum 

K^d^^ 
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into the electrode, a molecule carries out orientation of the polymer film 14. 

[0103] The polymer film 14 is formed in the thickness of 0.5 micrometers for [ of a degree ] 30 mmutes. 
without impressing an electrical potential difference again, as shown in ^Y«^^f2ffi.^«e 
shown in this drawing (d), the embedding mold three-dimension waveguide 15 by which four directions were 

SaSixs=ts*M«- , ?«r? !:iSSS,,:=i 

E !howS£^9 , ev 8 e„ if i. arranges the electrode 19 of a — top -d another srde above a 
substrate 1 1 for one electrode 18, orientation of the polymer film can be carried out. eleviltion 

growth of the polymer film by IC etc., to drive TFT, and just to make it impress an electrical potential 

configuration like the compound-die light device shown in dra^57 can be manufactured. 

_ . 6/3/2005 
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^ e ma be formed in one when detailed-izing is difficult. According to the 5th description of this 
mvention TteLt«e pair of electrodes are formed on a substrate, it faces manufacturing the polymer film with 
~mlX^n g \n electrical potential difference to inter-electrode [ said ], the orientation .film is 
betehrd formed on said substrate, and the manufacture approach of an organic non-linear optical material 
Slaying out orientation of the chain of said polymer film by this, or promoting the orientation of a 

Fornix illccor^ing to this invention, manufacture of the optical waveguide which manufacture of the 
^mol^S; thiee-diLnsion optical waveguide which can produce the polymer film by the dry process and 
™ o Ve r realize film production and waveguide-izing of the polymer film at one process, especially 

of arbitration, perfect embedding mold ^^^^tSS^ 
which changes to a substrate perpendicularly, and the optical waveguide which consists of such multilayer 

SSS^i^S^s produced using a CVD method, impressing electric field to inter-electrode [ which 
was formed S S as mentioned above about the 4th description of this invention, -nee a polar 
molecT will carry out orientation, orientation of the polymer chain which has a ^^^^ ° n 
Z other hand, if the orientation film is formed on the substrate on the occasion of film produc or of the 
nolvmer film by CVD orientation of the polymer chain will be earned out. A deer is earned out and the 
SS^Shto orientation film was formed as a substrate is used in this invention on the occasion of 
manufacture of the polymer film by this electric -field assistance CVD. electric- 
mi 191 When it is going to manufacture the polymer film in which onentation was earned out by the electric 
fiela assistance CVD it may be difficult to cany out orientation of the polymer chain by the electnc-field 
SSliS^^to StL optical waveguide in the case where the sense of a polymer cham and he polar 
sense are not in agreement, the magnitude of molecular polarization is not small, or applied voltage is not 
^cllnougl At this time, if the orientation film is used, a polymer chain can carry out onentation and can 

S^^M^Oing the sense of a polymer chain by the orientation film, the onentotion 
effectiveness of the molecular polarization by impression electric field can be optimized consequently the 
no nUnea -optics conSant of the polymer film can be raised. Furthermore, a polymer nonlinear optics device can 
r f orm?d S one process by casing out CVD film production, forming the pattern of passive waveguide and 
mark-izing electric field to the part with the onentation film. 

mil Accora!S to the approach of this invention, the advantage like a degree is acquired further. That is in 
oroduc^ film by the electric -field assistance CVD and manufactunng optical waveguide the 

£hote opti a? waveguide has a nonlinear optical effect. However, if the orientation film » ^a^fonned 
only in the predeteimined part of a substrate and the polymer film by the electnc-field as sistance DVD is 
forced using this substrate at this time, the waveguide which has a nonlinear optica effect ^ ^ ^tp^ 
can be obtained. Moreover, when it is going to manufacture a polymer 

field assistance CVD there is un-ananging [ that the pattern of the electrode needed for electnc-field 
fm^S^™ coScated, and manufacture of a device becomes difficult ]. However, in this case by 
foS the Sffitetand on the substrate, an electrode pattern can be simplified and manufacture 

of such a device is attained. . . lu 

r0122] Hereafter, an example explains above-mentioned this invention concretely. 

0123 As shown in 1st example dn___£_58 , the Si wafer 31 is oxidized thermally and it is Si02. The ayer 32 
was foimefaTone pair of alumiraornde^rodes 33 which counter with spacing of 10 micrometers on it were 
fon^ThisTlea^ed 45 degrees, and is ananged and it is Si02 by the CVD system The slanting vacuum 
Xoratfono filmTs formed "and it considers as the orientation film, and, subsequently is SiG2 on an electrode. 

m?24V ^teekctic'fSd assistance CVD was performed on condition that the following, putting an 
ffffl^^lS . methoxy phen'ylenediamine (MPDA) into the eel of a CVD system separately, 

, • , u ■ ou* 6/3/2005 
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with the above-mentioned sample. The experiment was altogether conducted using helium Ne lase : 

roi261 Consequently in with the orientation film, channel waveguide was formed and the el ^°;^^ l ^ t 

[M27] SaT toi as having used in the 1st example of the 2nd example On the substrate which i consists of an 
"nsl oT^oM JZthe reverse sense mutually, and the optical switch betweer, , yerbca. wavegu ld es wh.ch 

mis mleSfat is shown in tJimM is that in which the direction of r po %™ 

2^SmS^SS?A» a result, a refractive-index difference becomes large and ^ 

optical waveguides 41 and 42 altogether, and an optical path consists of a condition of a Fig., as shown in (b) 

r01321 Moreover formed the optical waveguides 24 and 25 of a non-linear optical material with the direction of 

6/3/2005 
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difference is impressed to an electrode 23 and 23' and electric field are applied to °P^Xc1vetndex of * 
and an interlayer 26, according to the electro-optical effect, as shown in the (c) Fig., the refractive index of 
opticTl waveguides 2^ and 25 will decrease, and an interlayer's 26 refractive index will become large- As a 

of potential becomes low, and an optical path consists of a condition of a Fig., as shown in (b) 

mi ?H Moreover what is shown in drawing62 is what formed the optical waveguides 27 and 28 of the non- 
par Ei^S thTdired^s of polarization which are parallel up and down and are shown 
^^S^lSSSy. one pair of electrodes 23 and 23', and the passive wavegui* , 29 = ed m 
thVmlddle of ontical waveguides 27 and 28 on the substrate 20 as shown in this drawing (a), and the refractive 
"f ^ offiJ^S^2? and 28 and the passive waveguide 29 is as shown in the (d) Fig. And when 
n^mmcsSSan electrical potential difference to an electrode 23 and 23', as shown in the (d) Fig., optical 
wave^des 27 and 28 and the passive waveguide 29 are not combined, but the guided wave of the light is 
[004^ Moreover ^to^ of forward electrical-potential-difference impression, as 

hown i^e (b F >«Sndex of the upper optical waveguide 27 decreases according tc .the electro- 
3 effect the > refractive index of the downward optical waveguide 28 increases, association arises in the 
OP Tc«^^ 

on teal waveluide 28. Moreover, at the time of reverse voltage impression, as shown in the (c) Fig., the 

of the upper optical waveguide 27 increases according to the electro-optical effect and the 
refractive index of the downward optical waveguide 28 falls. Association arises in the optical waveguide 27 of 
St upper part, and central passive waveguide, and light shifts to the upper optical waveguide 27 from the 

fo^tsTDraw^I ^'drawing showing the 1st example of the optical switch between vertical waveguides of 
SdS^ 

tm KSSi- -Possible in the usual polling using the glass transition of a polymer to make the 
ense of polarization reverse by up-and-down optical waveguide (since the upper and lower sides cannot be 
noUed Ip^ely) - the CVD membrane formation under electric-field impression m this example - using - 
much Tmorr every - polarization - the sense and magnitude were changed and optical waveguide was 
looneHn the C^D membrane formation under electric-field impression, molecular orientation is performed I to 
PoWmerTzSg and coincidence, and since it is fixed as it is, when forming the upper optical waveguide 21, even 
if it adds the electric field of the reverse sense, downward polarization is not reversed. 
013*1 ^rStoSte fe CVD membrane formation obtained the AEANP/BE polymer of the substrate 

rfMde^es C, and the molecular structure mentioned above by CVD in impression electnc-f leld 
800V (TsMV/cm) using AEANP (2-(2-aminoethyl amino)-5-nitro pyridine) mentioned above as a monomer, 
^W'SISII^^I epoxy). 1-7 - the electro-optic constant of the refractive index of the obtained 

iX^Zn^^ this example, when the cross section of optical waveguides 21 the 
electrical potential difference of lOv/micrometer to the electrode at the time of spacing of 0.4 ™ c * om **J s 
beTw^en O^crometers in width of face of 10 micrometers, and thickness, and vertical waveguide, shift of the 
laser beam between vertical waveguides was checked by the principle explained by drawing 60 . 
SSj^SSjSiTdniwing showing the 2nd example of the optical switch between vertic* ^waveguides of 
tota^^m««oTgi«niU of this example is the same as that of a last example ■ 
place is having made the direction of polarization of the up-and-down optical waveguides 24 and 25mto this 
direction and having polarized the interlayer in the opposite direction weakly and having formed him m it. In 
mL example when me cross section of optical waveguides 24 and 25 impressed the electrical potential 
different to the electrode at the time of 0.6 micrometers in 0.6 micrometers in width of face 

S^S^^SSckne-. and an interlayer's 26 thickness, shift of the laser beam between up-and-down 
optical waveguides was accepted by the principle explained by drawing 61 . 
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[0140] Drawing 65 is drawing showing the 3rd example of the optical switch between vertical waveguides of 
this invention. The place where this example differs from the 1st example is having formed the passive 
waveguide 29 between the up-and-down optical waveguide 27 and 28. In addition, passive waveguide earned 
out patterning of the cull scorch night glass (an As-S-Se-germanium system, refractive-index -2.4) with the 
electron beam, and produced it. . . , 9R 

[0141] In this example, switching of the laser beam to the up-and-down optical waveguides 27 and 28 was 
checked by the principle which the cross section of optical waveguides 27 and 28 and passive waveguide 
explained to the electrode by drawmg62 at the time of width of face of 10 micrometers, the thickness of 0.6 
ScrXetrs and spacing of 0.4 micrometers between each waveguide **15v [/micrometer ] when electrical- 
potential-difference impression was carried out. , , , . . ... 

[0142] In the 1st of a more than - the 3rd example, polarization compared with the type assembled m this 
direction, and 80 - 90% of applied voltage showed switching operation. Moreover, as for the alternative 
switching to up-and-down optical waveguide, it is needless to say like the 3rd example of drawing 65 that it 
cannot realize by the type by which the direction of polarization gathered ir i this direction. 
[0143] Drawing is the sectional view showing the example of the three-dimension optical circuit of this 
Invention. This example carries out the laminating of the optical waveguide layer 32 ^ hich h ^ n ^ 
layer 31 and a polymer of a high refractive index on a substrate 30 by turns, arranges the above -™ ent ^<* s 
optical switch 33 of the 1st - the 3rd example in the necessary section, forms multilayer waveguide and arranges 
IC34 thS ^equipped the upper part with luminescence and a photo detector. In addition what is necessary is 
just to form a well-known optical switch conventionally for shift of the light in the same layer. 
[0144] According to this example, light can be bent in the direction of arbitration wi h an optical switch 33 by 
multilayer waveguide, and it can lead to the target IC terminal (light sensing portion). 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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